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$A$ $\mathcal{H}$ , $\varphi$ $A$




$\tilde{A}=\sum_{i,j}e_{i}\otimes A_{ij}\in A\otimes Aj$
,
$\gamma=\{\gamma_{j}\}$
, $I\in A$ . $\mathrm{Q}\mathrm{M}\mathrm{C}$ $\psi\equiv\{\varphi,\mathcal{E}_{\gamma,\theta}\}\in\sum(^{\infty}\otimes 4)\iota$
.
$\psi(j_{1}(A_{1})\cdots j_{n}(\mathrm{A}))\equiv\varphi(\mathcal{E}\theta(\gamma,A_{1^{\otimes}}\mathcal{E}_{\gamma},\theta(A\otimes\cdots\otimes A_{n^{-}}\mathcal{E}\theta(\gamma,A\otimes I)\cdots)21n))$
$\mathcal{E}_{\gamma,\theta}=\theta_{\circ}\mathcal{E}_{\gamma},$ $\theta\in Aur(A),$ $j_{k}$ \otimes 4
.
$j_{k}(A)=I\otimes\cdots\otimes I\otimes_{kth}A\otimes-\cdots$






$\xi_{n}.\equiv\sum_{\mathrm{i}_{1}}\cdots\sum_{i_{n}}\mathrm{T}\mathrm{r}_{A}(\theta^{n}(\gamma i_{\hslash})\cdot...\theta(\gamma i_{2})\gamma i1\rho\gamma i1\ldots n\theta(\gamma i_{\hslash})\not\in ii\otimes\otimes\cdots e11ii\hslash\hslash$
,
$P_{i\cdots i}=t\gamma n\iota A(\theta n(\gamma_{i}n\rangle\cdots\theta(\gamma_{i_{2}})\gamma i_{1}p\gamma i1\ldots\theta n(\gamma_{i_{n}}))$
, $\theta$ $\gamma$ AOW
[AOWI].
$\tilde{s}_{\varphi}(\theta;\gamma)\equiv\lim_{narrow}\sup_{\infty}\frac{1}{n}(-t\Gamma\xi_{n}\log\xi n)=\lim_{arrow n}\sup_{\infty}\frac{1}{n}(-\sum_{i_{1}\cdots i_{n}}P\log i_{n}\cdots i_{1}P_{\hslash}i\cdots i_{1})$ .
, $P_{i_{\pi}\cdots i_{\mathfrak{l}}}$ .
$\tilde{S}_{\varphi}(\theta;\gamma)=-\sum_{i1i_{2}},p(i2|_{\dot{h}})P(_{\dot{h}})\log P(i|2\dot{\mathrm{q}})$
$\theta$ $A$ $\mathcal{B}$ AOW
$\ovalbox{\tt\small REJECT}(\theta;\mathcal{B})\equiv\sup\{\tilde{S}(\varphi\theta|\gamma)$ ; $\gamma\subset \mathcal{B}\}$ .
2. AF
($\mathrm{A}\mathrm{F}$ dynamical entropy) , Alicki-Fanes
[AF].
$A$ $c*$ , $\theta$ $A$ , $\varphi$ $\theta$
, $\mathcal{B}$ $A$ $*$ . $\gamma$








$\gamma$ , $k\cross k$ $\rho[\gamma]=(\rho[\gamma]i,j)$
.
$p[\gamma]_{i},j=\varphi(\gamma’j\mathit{7}i)(=t\Gamma p\mathit{7}^{*}j\gamma i)$






$\tilde{H}_{\varphi}(\theta,\mathcal{B})=\sup\{\tilde{H}_{\varphi}(\theta,\mathcal{B},\gamma)$; $\gamma\subset \mathcal{B}\}$ .
3. $\cdot$ $\mathrm{K}$ OW
AOW AF –
(KOW dynamical entropy) ,
$\mathrm{K}_{\circ \mathrm{S}\mathrm{S}}\mathrm{a}\mathrm{k}\circ \mathrm{W}\mathrm{S}\mathrm{k}\mathrm{i}- \mathrm{O}\mathrm{h}\mathrm{y}\mathrm{a}- \mathrm{w}_{\mathrm{a}\mathrm{t}\mathrm{a}}\mathrm{a}\mathrm{n}\mathrm{b}\mathrm{e}$ [KOW].
$\mathrm{B}(\mathcal{K})$ $\mathrm{B}(\mathcal{H})$ $\mathcal{K},\mathcal{H}$ , $\mathfrak{S}(\mathcal{K})$
$\mathfrak{S}(\mathcal{H})$ $\mathcal{K},\mathcal{H}$ . ,
$\mathrm{B}(\mathcal{K})\otimes \mathrm{B}(\mathcal{H})$ unital $\Gamma$ . $\bm{\mathrm{B}}(\mathcal{K})$
$\omega$ , $\omega(A)=t\Gamma\tilde{a}A$ $\tilde{\omega}\in \mathfrak{S}(\mathcal{K})$ .
,
$E^{\mathrm{r},\omega}(\tilde{A})=\omega(\Gamma(A))=tr\tilde{\omega}\Gamma(A)$ , $\forall\tilde{A}\in \mathrm{B}(\mathcal{K})\otimes \mathrm{B}(\mathcal{H})$
$\mathrm{B}(\mathcal{K})\otimes \mathrm{B}(\mathcal{H})$ B(H) $E^{\Gamma,\omega}$ , Accardi
[Acc] , $E^{*\mathrm{r},\omega}$ : $\mathfrak{S}(\mathcal{H})arrow \mathfrak{S}(\mathcal{K}\otimes \mathcal{H})$ ,
$E^{*\mathrm{r},\varpi}(\rho)=\Gamma(*\otimes\tilde{\omega}p)$, $\forall\rho\in \mathfrak{S}(\mathcal{H})$
, Accardi-ohya [AO] .
56
unital $\Lambda:\mathrm{B}(\mathcal{H})arrow \mathrm{B}(\mathcal{H})$ , $id$ $\mathrm{B}(\mathcal{K})$
$id\otimes\Lambda$ $\mathrm{B}(\mathcal{K})\otimes \bm{\mathrm{B}}(\mathcal{H})$ unital . ,
A , $E_{\Lambda}^{\mathrm{r},\varpi}$ $E_{\Lambda}^{*\mathrm{r},\omega}$ .
$E_{\Lambda}^{\mathrm{r},\varpi}(\tilde{A})=\omega((id\otimes\Lambda)\Gamma(A))=t\gamma\tilde{\omega}\Gamma(A)$, $\forall\tilde{A}\in \mathrm{B}(\mathcal{K})\otimes \mathrm{B}(\mathcal{H})$,
$E_{\Lambda}^{*\mathrm{r},\omega}(p)=\Gamma^{*}(\tilde{\omega}\otimes\Lambda*(\rho))$, $\forall p\in \mathfrak{S}(\mathcal{H})$ .
, $\Lambda^{*}:$ $\mathfrak{S}(\mathcal{H})arrow \mathfrak{S}(\mathcal{H})$ ,
. , $A_{1},\mathrm{L},\mathrm{A}\in \mathrm{B}(\mathcal{K}),$ $B\in \mathrm{B}(\mathcal{H})$
$\rho\in \mathfrak{S}(\mathcal{H})$ ,
$t\gamma\Phi_{\Lambda,n}^{*\mathrm{r},\omega}(\otimes_{1}^{n}\kappa)\otimes \mathcal{H}(\rho)(A1^{\otimes \mathrm{L}}\otimes \mathrm{A}\otimes B)$
$\equiv tr_{\mathcal{H}}p(E\Lambda\Gamma,’\Phi(nA_{1}[eggx] E\mathrm{r},\omega(\Lambda,n2\mathrm{A}-1E^{\Gamma,\omega}A\otimes\cdots\otimes(\mathrm{A}.n\mathrm{A}\otimes B)\cdots)))$
$\Phi_{\Lambda,n}^{*\mathrm{r},\omega}$ : $\mathfrak{S}(\mathcal{H})arrow \mathfrak{S}((\otimes^{n}\mathcal{K}1)\otimes_{\mathcal{H}}\mathrm{I}$ $p_{\mathrm{A}}^{\mathrm{r},\omega_{{}_{n}\overline{P}\Lambda,n}},’\Gamma,\omega\theta^{\backslash }\backslash \backslash$
$\rho_{\mathrm{A}.n}^{\Gamma,\omega}\equiv f\Gamma_{\mathcal{H}}\Phi^{*\mathrm{r},\omega}\Lambda,n(p)\in \mathfrak{S}(_{\iota}^{n}\otimes \mathcal{K})$,
$\overline{\rho}_{\mathrm{A},n}^{\mathrm{r}}’\equiv tr_{(\otimes^{n}}\Phi 1\mathcal{K})^{\Phi_{\Lambda,n}()\in \mathfrak{S}(}*\Gamma,\omega p\mathcal{H})$
. , $\Phi_{\Lambda,n}^{*\mathrm{r},\omega}(p)\in \mathfrak{S}((_{1}n\otimes\kappa)\otimes \mathcal{H})$ , $p_{\Lambda,n}^{\mathrm{r},\omega},\overline{\rho}_{\Lambda,n}^{\Gamma}’ a$
)




[KOWJ. , $S(\cdot)$ $P_{\Lambda,n}^{\mathrm{r},\omega}$
. , $\Lambda,\rho$ KOW ,
$\tilde{s}(\Lambda;\rho)\equiv \mathrm{s}\mathrm{u}\mathrm{P}\mathrm{t}^{\tilde{S}(}\Lambda;p,\Gamma,\omega);\Gamma,\omega\}$
.
, KOW , AOW AF
unital $\Lambda:\mathrm{B}(\mathcal{H})arrow \mathrm{B}(\mathcal{H})$ –
.
57
$\mathrm{B}(\mathcal{K}.)$ d $\cross$ d $M_{d}(d\leq\dim \mathcal{H})\subset \mathrm{B}(\mathcal{H})$ ,
$e_{i}\in \mathcal{H}(i=1,\mathrm{L},d)$ , $E_{ij}\equiv|e_{i}\rangle$ $\langle e_{j}|$ . , $\gamma_{1},\cdots,\gamma_{d}$
, AOW $\mathrm{A}\mathrm{F}$ $\rho_{\Lambda}^{\gamma(0)},n’ p^{\gamma}\mathrm{A},n$ ,
$p_{\Lambda,n}^{\gamma(0)} \equiv.\sum_{ii_{1^{\mathrm{L}}’ n}}^{d}fr\beta \mathcal{H}\Lambda(Wi\iota i(\iota(\Lambda W(i_{2}\mathrm{i}2\mathrm{L}\Lambda(W_{ii,nn}(I)\mathcal{H}))\cdots)\mathrm{I})E_{i1i\iota}\otimes \mathrm{L}\otimes E_{i_{\hslash}i_{n}}$,
$p_{\Lambda,n}^{\gamma} \equiv\sum_{i_{1^{\mathrm{L}}},,i_{\hslash}j_{1}}^{d},\sum_{\mathrm{L},j\hslash}tr\beta \mathcal{H}\Lambda d(W_{j1}i1(\Lambda(Wj2i2(\mathrm{L}\Lambda(W_{j_{n}i_{n}}(I_{\mathcal{H}})))\cdots)))Ei_{1}j_{1}\otimes \mathrm{L}\otimes E_{i_{n}j_{n}}$
. , $W_{ij}(A)\equiv_{\mathit{7}i\gamma_{j}}*A$ , $A\in \mathrm{B}(\mathcal{H})$ . ,






[KOW]. , $\mathcal{B}\subset \mathrm{B}(\mathcal{H})$ , $\Lambda,p$ –
AOW – AF ,




, $n$ , $n$
, $0$ ,
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